drinking at T1 mediated the effect of drinking to cope on hazardous drinking at T2. Conclusion: Efforts to reduce drinking among medical students and doctors should target both alcohol expectancies (beliefs) and hazardous drinking (behavior).
Introduction
Even if alcohol abuse among doctors is not more prevalent than in the general population [1] [2] [3] , doctors with alcohol problems may represent a serious risk to their practice of medicine [4] . To implement preventive measures, it is essential to identify individual risk factors, such as previous excessive alcohol consumption, alcohol expectancies and the use of alcohol to cope with tension. While the expectancy that alcohol reduces tension is defined as a belief about the effect of alcohol, coping with tension is considered the motivation for the use of alcohol to escape, avoid, or attenuate unpleasant emotions. No prospective studies of working medical doctors have investigated the roles and interplay of these factors. We examined the role these factors play as precursors for the development of hazardous drinking in doctors.
Our research group has shown that the use of alcohol to cope with tension is a risk factor for hazardous drinking by medical undergraduates [5, 6] , a finding supported by another study of college students [7] . We have not evaluated the role of alcohol expectancies in our cohorts of Norwegian medical students, nor have we measured alcohol consumption and drinking behavior after graduation from medical school. Social learning theory suggests that drinking motives (for example drinking to cope) constitute the final gateway through which more distal factors, such as alcohol expectancies, are mediated [8] . However, previous research has provided ambiguous support for this suggestion [9, 10] . This specific interplay has not been studied in doctors at a more established stage of their medical career.
There is a growing body of literature suggesting that alcohol expectancies play a major role in the development of alcohol abuse [11] (for a review, see Jones et al. [12] ). Self-reported drinking behavior is significantly and positively associated with positive expectancies (e.g. 'If I'm tense or anxious, having a few drinks makes me feel better') [13, 14] , and the alcohol expectancies of problem drinkers have been shown to differ from those of nonproblem drinkers [15] . Nevertheless, most studies have investigated the predictive potential of alcohol expectancies on drinking behavior using a short-term perspective [16] . To our knowledge, only one previous study has explored this issue over a period of more than 3 years [17] . The sample comprised college students, of whom only 29% were men. Hence, generalization of these findings to other samples is not straightforward.
Since many health and social problems result from alcohol intoxication [18, 19] , we used frequency of drinking to intoxication as a measure of hazardous drinking in this study [5, 18, 20] . Because drinking behavior, as opposed to drinking beliefs and motivation, affects future drinking, we also included hazardous drinking as a predictor variable.
Based on this background and on data from a 6-year national longitudinal study of young Norwegian doctors (n = 631), we investigated whether expectancies about the tension-reducing effects of alcohol predict hazardous drinking 6 years later, and whether this effect is mediated by drinking to cope with tension.
Methods

Sample
The present paper is based on a follow-up study of the Young Doctor Cohort (original cohort: n = 631, baseline cohort: n = 522) described previously [21, 22] . At the second follow-up, in the first postgraduate year, there was a considerable (9%) loss of follow-up [21] . This reduced the statistical power considerably, for example, with regards to personality variables that were measured at the second follow-up in half of the sample. For this reason, and because we aimed to study drinking behavior among more established doctors, we used only the third and fourth follow-ups in the present study. Therefore, the respondents received the first set of postal questionnaires 3.5 years after graduation (T1) and the second set 9.5 years after graduation (2003) when they had finished their postgraduate specialist training (T2). Sampling details have been provided in earlier reports [21] [22] [23] . The mean observation period was 6.0 years (SD = 0.7).
The average age of all respondents at T1 was 31 years (SD = 2.8; table 1 ). The response rates were 79% of the baseline cohort (410/522) at T1 and 62% (321/522) at T2. We used the total (crosssectional) response samples at both T1 and T2 to calculate the occurrence (prevalence) of hazardous drinking. In the regression analysis, we included only the 288 doctors who responded to the variables at both T1 and T2, 57% of whom were women. The 288 doctors comprised 55% (288/522) of the baseline cohort but 70% (288/410) of the eligible sample who responded at T1. Attrition analysis showed no significant difference in the number of hazardous drinkers at baseline (graduating semester, Young Doctor Figures in parentheses are SD. Alcohol to cope = use of alcohol to cope with tension; TR-AEQ = expectancy that alcohol reduces tension.
Cohort) between those who responded and those who did not respond at either T1 or T2. We also tested the loss of follow-up from T1 to T2 and found no significant difference in the occurrence of hazardous drinkers at T1 between those who responded and those who did not respond at T2. This applied to both men and women. Hence, our samples of responders were not biased with respect to previous hazardous drinking (i.e. we did not lose the heaviest drinkers during the follow-up). The study was conducted according to the guidelines and with the approval of the Ethics Committee for Medical Research and the National Data Inspectorate in Norway.
Measures
Hazardous Drinking . Drinking to intoxication was assessed as the frequency of consuming a total of at least 60 g of ethanol (approximately 5 alcohol units) during one drinking session. This corresponds to the third item in the Alcohol Use Disorder Identification Test, which has been validated as being linked to problem drinking [20] . Details about the beverages included in the Norwegian version of this item have been reported elsewhere [5] . The response choices were 0 (never), 1 (1-4 times per year), 2 (5-10 times per year), 3 (once per month), 4 (2-3 times per month), 5 (once per week), 6 (2-4 times per week) and 7 (daily/almost daily). Before conducting the statistical analysis, hazardous drinking was dichotomized as 1 (2-3 times per month or more frequently) and 0 (once per month or less frequently), in accordance with the frequency of drinking linked to negative health consequences among US college students [24, 25] . Hazardous drinking was measured at T1 and T2. The T2 value was our outcome variable, whereas hazardous drinking at T1 was included as a control variable.
Expectancy that Alcohol Reduces Tension . The Alcohol Expectancy Questionnaire [26] has 6 subscales, and of these, the expectancy that alcohol reduces tension (TR-AEQ) has been linked most consistently to problem drinking and alcohol dependence [18, 27] . The TR-AEQ is a 9-item self-report measure that assesses each respondent's expectation that a moderate dose of alcohol will result in less anxiety (tension-reducing effects, e.g. 'Alcohol makes me worry less', 'Alcohol decreases muscle tension in my body'). The TR-AEQ was measured at T1. To increase the variance in the response data, we replaced the original dichotomous item-response format with a 4-point scale ranging from 1 (strongly agree) to 4 (strongly disagree). We also reversed the scoring to make it more intuitive, with higher scores indicating more positive expectancies. The TR-AEQ has acceptable psychometric properties [13, 28, 29] . The internal consistency in our sample, as measured by Cronbach's ␣ , was 0.83, and the score distribution was close to normal.
Use of Alcohol to Cope with Tension . Use of alcohol to cope with tension was measured at T1 with the Norwegian translation of the following question, which had been used in a national survey in the USA [5, 30] : 'When you feel worried, tense, or nervous, do you ever drink alcoholic beverages to help you handle things?' The response alternatives were never (0), seldom (1), now and then (2) and often (3). The important distinction was whether this type of coping was used or not and, therefore, the responses were dichotomized as never (0) and any other frequency (1) in accordance with previous studies [5, 6] . The correlation (Pearson's r) between the use of alcohol to cope with tension and alcohol expectancy was 0.22 (p ! 0.01).
Age and Sex
. Age was entered as a continuous variable. Women were coded as 1 and men as 2. Descriptions of all predictor variables are given in table 1 .
Statistical Analysis
The mean differences between men and women in scores on the TR-AEQ were evaluated using t tests, and variations in hazardous drinking and use of alcohol to cope with tension were tested using odds ratios (ORs). Logistic regression analysis was performed to determine whether alcohol expectancy scores at T1 predicted hazardous drinking at T2. We included the predictor variables in blocks to test the effects of separate variables and any indication of mediation.
Results
Hazardous drinking at T2 was reported by 8% (31/386) of all respondents: 16% (24/152) of men and 2% (5/215) of women (OR = 7.9, 95% CI = 2.9-21.2, p ! 0.001). The occurrence of this behavior did not change significantly between T1 (9, 15 and 3 for men and women, respectively) and T2. However, there was a significant risk of repeat hazardous drinking from T1 to T2; that is, 57% (16/28) reported recurrent hazardous drinking (OR = 33.2, 95% CI = 12.7-86.8, p ! 0.001). This also applied to both sexes; 65% (13/20) of men (OR = 21.0, 95% CI = 6.7-66.1, p ! 0.001) and 40% (2/5) of women (OR = 54.3, 95% CI = 5.6-525.1, p = 0.002) repeated hazardous drinking over the observation period. The mean scores on the TR-AEQ were 2.0 (SD = 0.6) for all respondents and 2.1 (SD = 0.6) and 1.9 (SD = 0.6) for the men and women, respectively ( t = -2.1, d.f. = 272, p = 0.03). Use of alcohol to cope with tension at T1 was reported by 8% (25/307) of all respon- 20 dents, including 6% (10/176) of women and 12% (15/131) of men; the difference between men and women was not significant. Table 2 shows the predictors of hazardous drinking at T2. In the univariate analysis, the following variables were associated with hazardous drinking at T2: age (p = 0.03), male sex (p ! 0.001), alcohol expectancy (p ! 0.001) and use of alcohol to cope with tension (p ! 0.001).
To study their simultaneous and possibly mediating effects, the predictor variables were entered into the logistic regression model in four blocks. In the first block, male sex was a significant predictor (OR = 9.0, 95% CI = 3.0-27.1, p ! 0.001). In the second block, male sex remained significant (OR = 8.5, 95% CI = 2.7-26.6, p ! 0.001), and the TR-AEQ (OR = 4.9, 95% CI = 2.1-11.4, p ! 0.001) added a significant effect. In the third block, male sex (OR = 8.4, 95% CI = 2.6-26.6, p ! 0.001) and the TR-AEQ (OR = 4.9, 95% CI = 2.0-11.9, p ! 0.001) remained significant, and use of alcohol to cope (OR = 4.2, 95% CI = 1.5-11.9, p ! 0.01) added a significant effect. In the fourth and final block ( table 2 ), male sex (p ! 0.01), the TR-AEQ (p ! 0.01) and hazardous drinking at T1 (p ! 0.001) had significant effects. There were no significant interactions between sex and the other predictor variables.
As described above, the effect of the TR-AEQ was virtually unaffected by the inclusion of the use of alcohol to cope in the third block of the analysis, indicating no mediating effect of this variable.
Discussion
The most important findings of this study were that alcohol expectancy predicted later hazardous drinking, and that this effect was not mediated by the use of alcohol to cope. The male doctors reported higher levels of expectancies than the females, whereas there were no significant sex differences regarding the use of alcohol to cope. Because we controlled for baseline drinking, our findings reflect the risk for a change in hazardous drinking over the 6 years.
Although men are consistently found to be heavier drinkers [11] , there are inconsistent results about whether men have stronger alcohol expectancies than women [31] . Our study supports the idea that, at least among doctors, the expectancy that alcohol reduces tension is stronger among men than women. The failure to identify a sex difference in the use of alcohol to cope was therefore unexpected [30] . Although previous studies have demonstrated a narrowing in the gap between the sexes in student samples with regard to drinking to cope [5, 7] , our evaluation is the first to show this over the years following graduation in a more established group such as doctors. Because there were few hazardous drinkers among the women, the role of drinking to cope among female doctors remains unclear.
At T1, hazardous drinking was reported by 15% of men and 3% of women; among the more established doctors (T2), the frequencies were 16 and 2%, respectively. This proportion is lower than that found previously among Norwegian medical students in a study that included the baseline sample of the same cohort (24% of men and 6% of women) [5] . One reason for the lower percentages may be that many of the physicians had 'matured out' of hazardous drinking because of changes in their personal situation [32] . Nevertheless, there was a high stability of hazardous drinking over the 6-year observation period of the present study (OR = 33.2), and this estimate was most reliable with respect to male doctors in showing a 21 times higher risk of repeating risky drinking behavior.
In agreement with our hypothesis, alcohol expectancy predicted hazardous drinking, even when we controlled for previous hazardous drinking. To our knowledge, few studies have shown that alcohol expectancy, or any of the six subscales, independently predicts hazardous drinking after 6 years. One reason may be that, at this time, many doctors are still under high levels of pressure both within and outside of work, and may experience difficulties balancing their lives [22] . On the other hand, although doctors are often stressed at work, one might presume that highly educated health professionals are more aware of the negative consequences of drinking beliefs than are other populations. Still, alcohol expectancy also predicts hazardous drinking in this population, which underscores the importance of including alcohol expectancies in preventive strategies used with medical students and doctors.
Contrary to our hypothesis, the predictive effect of expectancy on hazardous drinking was not mediated by drinking to cope with tension. The inclusion of use of alcohol to cope in the third block of the regression analysis did not absorb the effect of expectancy, which remained significant in this block. This result conflicts with the tenets of social learning theory, which assumes that the expectation that alcohol reduces tension influences a person's drinking behavior through the motivation to use alcohol to cope [33] . Although there is evidence that alcohol use is associated more closely with drinking mo-tives than alcohol expectancies [34] and that the effect of alcohol expectancies is mediated by drinking to cope [9] , another study failed to obtain similar results [10] . The failure to demonstrate in our study that drinking to cope mediated the effect of expectancies may also result from the single item used to measure drinking to cope, because the nine-item TR-AEQ might have captured relatively more variance. Since the reliability of this one-item measurement may be low, one should interpret this finding with caution. In addition, when considering drinking to cope with tension, smaller amounts of pure alcohol intake may also be effective -and may represent at-risk drinking among medical doctors during times of stress. Even though we did not find any interaction between sex and the predictor variables, we expect that our findings are most valid for men (discussed below).
Two strengths of this study are the nationwide original sample and its longitudinal design. We had some loss of follow-up, but the response rates of about 50% are not unusual in long-term longitudinal studies of medical doctors and others. To our knowledge, this is the first study to show the predictive properties of any of the alcohol expectancy subscales over a 6-year period. We note some limitations of the present study. It is likely that hazardous drinking among women was underestimated because no separate, lower consumption measures were used for its evaluation. Further, dropouts from the study may have influenced the results, leading to possible type II (false-negative) errors in the multivariate predictor analysis. In addition, some authors have questioned the discriminative ability of the Alcohol Expectancy Questionnaire subscales [35] . Rather than measuring discrete aspects of expectancies, the subscales were proposed to capture a single, global positive expectancy, suggesting that researchers should be cautious when interpreting findings that incorporate one or more of these subscales [36] . On the other hand, the proposition that the subscales capture a general positive belief about alcohol may support the decision to apply only one of the subscales. Finally, we are aware that contextual factors, such as work stress, life events, medical specialty and local differences in drinking habits, may influence drinking behavior. Although we considered only the roles of individual factors, the effects of these other aspects on hazardous drinking should be investigated further. Compared with many other occupational groups, doctors form a relatively homogenous group whose members experience high levels of pressure and distress [37, 38] .
We conclude that the expectancy that alcohol reduces tension seems to be more important for male than for female doctors. Our data demonstrate that the expectancy that alcohol reduces tension, measured 3-4 years after graduation, is an independent risk factor for hazardous drinking 9 years after graduation. This effect was not caused by drinking to cope, which, in contrast to alcohol expectancy, was mediated through previous hazardous drinking. Therefore, efforts to reduce alcohol risk among medical doctors should target beliefs , such as alcohol expectancies, and in particular behavior , such as hazardous drinking. This applies especially to male medical students and doctors.
